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m&mmmmmmt. j±m&mmtz<Dm&iz^ti?ti%.)&ztitzmMtZ'Sfr^ mmm 
mm&®immj±n>mmmyki$-<vmw)Z¥f®-tz> x 7 iz^^tix^z&mmmr^^ * 

<d mm & t 8 ab o r , mriB^«±M K © < KM £ -f 

mm* *) b^^ydWfrhK&m&mzfcfic-tzxmt^ mtm^m^-uttzit^u 
z & tf mmz T^mm z i&m-t & is t , ^ibt^^!©-^ £ ^ & ^am^m £ 

* is if h is t , #ib tf r * - iv & e» itriB#^<^<k^t;K ^iAt^itcio runs* 
ztizx *)m$&mmm&m*Mj&-r *xg t*m&t+*>&mw§k7 , ju *<o 
[mm 2] 

tm^mo-^mm-r %> x -5 \zw*jk%tiz> £ t *m%kt t- *mm 1 mwwKwmmr 

[ISM 3] 

trie tr 7 * - >i> am&&tiLTwm *» e> ftrgBgi&Ji © k K»t & *Lfc &M © —as * * 
[MM 4 ] 
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mibis 2 ©Kissm^ a-fb 7 ;v 5 - * a t amiti- <imz t-tz mitm t tz 
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If?©RMSW5 nmJ^TT'*-i,h#tC % flfria»*^±M^ f > WIBT^m^^T 
[fj| i 2 J 

ltfIB^M^±®ittrfeT^mM<^TMt60m^Pi^2 0nm- 1 0 0 0 nmtife^ 
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BtFlB^il^±®t-HtrBa^l*ffl^Pfl^TMtOMraPi^5 00nm~3000 nmt* 
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[0 0 0 1] 
[0 0 0 2] 

Emm =srjsffl l/c Tsu * ammzfrwem ^ * kx v> & 0 mww^tsat t mt) 

lb&*3tt>*t\ R FM& XV* I FJB7>f t LXW&^Wfc (Surface Aco 
u s t i c Wave: SAW) ^©fM«Ltv^ 0 S AW7 4 fr* \±Wffi 

[0 0 0 3] 

ff*fr«EROJ»*fiIft«:?0fflL^3»J»M^^**fi|| (Thin Film B 
ulk Acoustic Resonator: PiTFBAR) , fllSI^^t 
*^t?i3 i^-fH (Stacked Thin Film Bulk Acoust 
ic Resonators and Filters: ITS BAR) it, ZMRteWf 

o 
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£.OJ:da:Wtt«*5fllfflLfc*«». 7 * **^fc]Sfli $ F B A R. SBARftif 
[0 0 0 5] 

[0 0 0 6] 

[0 0 0 7] 

L*Lfcj&*e>. koh^^ot^^/ 1 ; *ffifflL^ias:^yf->^*iT^ ^ (111) 
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&i/>o JJ£ 5 5 0 /imO'J 3>^J.^O±KfllJS$*L/S*Sll 5 O^mX 1 5 0 

^mOfffitfe^tt^^MXIi, ^9 3 0 //mX 9 3 0 ,imO«I«X7f >nt 

mnwm&m$*<Dmmk*mf <, » ^3 

MDSIS 9 3 O^mtv^ X o 4 if 7*-^ttSHIL^tv>tf* 0 rfc < > *^ 0 D p 

OJfcW*. BPt>, 3^±<&m«*lR^<* l? <b«IR«:Stt. 1 / 1 5 

[0 0 0 8] 

EEWSJR-f^^HJSffl^tL&FBAR, S B A R & t'^JEmic®!*®^ £§^1" £t£ 
tf^3, 4, X^5#DB) o MIS, mahzm&m (Sacrif icial laye 
lifcfc !J i£ < fc, *M£»*life*Lr % Safrfll £ IB! o ^S(ii-^TS«±MH!lT' 

[0 0 0 9] 

tHBW^ttS^li, lttfi:LtIK-/St#7X (PSG) LfcS^U 
y v5£tf> FBAR/SBARW^ <?5M; Rit:£*fcj&*|Btt $ *IT v» £ 0 
[0 0 10] 

L:d»L*ri*fc, i^ftK*v>-cii, ^yf-^^tci*afcKJt^O^S3^^ iCV 
D (Chemical Vapor D e.p o s i t i o n) feU <£ ^ft^±15fi!l^<0# 
<£>Jf^ CMP (Chemical Mechanical Polishing) 

sojjm* M&iimvfeK, m&mtx~mM~r&¥T*-fr (?o 
ui?f>maa§**u tic* 9 tv>dft< rim 

TLX, ECW^tXa^ h^^WCLTLt ^ fc WM^W.^^o 
[0 0 1 1 ] 

AR/SBARf^M^ <£>#J& t »at^ j***IBtt 3 *i/C v» * „ 
[0 0 12] 

Lj&>Lfcj&*e^ 1 5 0 /umX 1 5 0 ^ mgfiEO-iM X*^*JE«8tJi#:&#«:a&«fc: 
«»$*rA#^«»^^IBI i S:^jR1-*feiC>»c»±«l4£»OJf*3&«2 0 0 0 nmTORt? 

lift 3 «»4:d**5fe«JRQ©ftT*l&^U &#4#te*#-*-affiW*fcTV<-f 

04^ B B H ee[6]tt^^ri-^jES#^m^Mi-^fca6^«, usA^r 3 0 ox:&± 
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tWEWIfrilK 5 Kit, V y ^FB A R fvw ^fcU, 3l«±M^o^M^ 

^ c m p mm k£& mm±m<D*Fmk<Dj:m * &w t *i\ $ t Kmrnmrnm^w^u 



K>l±, a*l 0 nmJ2Ltfc4*o 
[0 0 15] 

[WfrJtlR 1 ] #MPa 5 8 - 1 5 3 4 1 2 

[#^i^2] #^SHS6 0 - 1 4 2 6 0 7-^^ 

[#fP^3] #W 2000-6959 4 -Sg-^tft 

MSpffcfcflU] *£*2 002-50964 4 

It^tS] §i2 0 0 3 - 3 2 0 6 0f-M 

[0 0 16] 

• FBARis.fctfSB AR»iffi««»«ai#C*»t*JE*#OJE*»**cJ: 0»^LfcW 
fc, JE*#»Bt©jBl»*»^:*v>i:JE*fl:»Il03ftflE5&»fiTL, iltt^IKfiTtSo 
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[0 0 2 0] 

i&ttmmzTumw.*j&m-r burnt. «naT»m**>— Bz-strmmzmmitBmz 

* ik it * xm t , uirsa tr r * - * a> e> «rE«r3feo-fi:^mf « ^txt^iiiao t mm 
&m%Lv*o>TU izmir h titimmmmm ft h—oate^©^**-? j. ? > ^-t & 
ztizx *) mm® m&mzj&m-? burnt ft-g-tr^ t z^wtti- zKmmmr^^ 

[0 0 2 1] 
[0 0 2 2] 

^I'^lt^tLTt^Mo-^irgJitt-^ «fc 3 i:fJj5$^Sit Sr#«fc1--5JEm»fflt7*^ 
[0 0 2 3 ] 

$e>i~, ^o-iittt, trsaj(ft«uB)6«3SBi35r9^* 
tu mm&mi) ? r*>x~&&zt*!&ffi.tir2>j±mmwkr^j xos^s, 

[0 0 2 4] 

T/i'S-SATfcati: ft#m t -r * je«»Kt , ^W * ?>S^2ri£, jputt $ *l* 0 
[0 0 2 5] 

£<bl~, ^5&^0-JS*i:LT, tfrE«*£Ji«:Kltfc&, «TK4M£«*5 J: OWEttM 
o±ti&Jntr, WIB#5E<0'fb^®icJ:*i5'^>^s^lBj^#g«t i) *>/h$fc% 
Mfr h & & ^ 2 0#6j»*j-fl- ftf*Ji f * IS tr i fc ft tirflt k 1" * Elfi^M * 

[0 0 2 6] 

Sfcfc, It, ATE* 2 gflST^S^AifcliSMt 
[0 0 2 7] 

$ fefc. IT, KTEWtt* 2 0 nm~ 1 0 0 0 nmT&&£ 

ift#mki-^j±m^MT , ^M^oM^s> 5&*jt#sn* 0 

£<b£, fflO-lltLT, mmm&moM&i)^ 0 nm~9 0 nmT*5iU# 
[0 0 2 8] 

$<b|-, *^©-StHt IT, liuIB^£Ji±ffi0^mm£ORMS^l&7& s 5 nm&T 
[0 0 2 9] 

$ <bic, *S&W<3H&»fc LT, frlBMUitf>J¥*rf> J 5 00nm~3000 nmTab* 
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[0 0 3 0) w 

mfiim^fc*^ l&IS^#^<0±M^ ItffBTfPmH^TffiJ: <9 iTJt*o-C, mT 
[0 0 3 1 ] 

©tSWWrt^ 0 nm~ 1 0 0 0 nm^SiH ? »IL<, L< tt 2 Onm- 

|B«Ji^±M^tiriB»ffi^^<7)T®i:<7)MF^Rg5& 2 5 00nm~ 3000 nmt^K 

[0 0 3 2] 

[H^=SrHiSi-*^ae)0^0^] 
[0 0 3 3] 

[0 0 3 4] 

swist*^ in 2 am i ox-x»fiifia"c*«o **!Ho»fli:*v»T, 

[0 0 3 5] 

£ ^ KLT»jfc3ftfcJEW{WMll 6 is «t 1 6 0±^jS$ttfe± 

[0 0 3 6] 

^CfrC itL^coH^^^tL^^l <0||ifeBS<^^3t*fe : Sr^'t"^o BI3 (a) ~ (e 

o 

[0 0 3 7] 

ST, HI3 (a) K^Sfi* <fc ? i«l UC^112« 
fSo HI 3 (b) C^^WiM:, W 1 2±OSiffi^FI2 0 ^lSL/;f 

jst*o 03 (c) izmztiz <t?K. itn 3 tmmmi 2<o±nzTum 
5, ffim^»jEi 6. ±umui 7*»e>4*EE**«»ii#i 4 sr^-rso <fc^> H3 

(d) K7F$*L& i a fc, ffimWf 1 6 fcTSBmMl 5*«LT*ttJil 3©-S|i^ilil 
T**7 K^T*-;V1 8 &i£tf<&o 13 3 (e) Kj^StL* J: 5 fc. iOtfT*- 
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# # 

2 f4)?$;frfa<^-;>^>^ s £#Kt& <9> #teJf 1 3 <VT?j KfaWt & mmm l 2rt*& 
[0 0 3 8] 

Ml 1 UTIi, Si (10 0) ^^Wb^x/n, ifcliSOI (S i 1 i c o 
n on Insulator) -)XA^:^t^, it WJfA4 

*?> o 

[0 0 3 9] 

*&mi 2 hLTit m^mm^fy^ (s i o 2 ) &mmfrm*&ikr 

(a l n) Mv^>:t«^o ±m.frti±, E*o^**»5 

£{4RMS«)T~0. 3nmaTOSoiiMli, yij 3>^x;n«{;J: l)If 

-Sui^-e^^tffJ LV^ 0 $&WMkM<Dm~i>CVD (Chemical Vapor 
Deposition) ftfcj: *)*£3f lt^7^, iK-«#7^ (P S 

g) , **xv-7mmir?x (bso , m* k- -tw^ht? * (bp so 

«*i$*L4o ifc, M7;v?-^a (A l N) rmxfcj&lr&z. hifi 

[0 0 4 0] 

«R»*ttjtaLfc«»J»J&»'b&S ^t|)ot^ iv 0 #SHJi 1 2 OJ?£(4, 5 0 0 nm 
3 0 0 0 nmgJBbWS Lv\> 5 0 0 nmi t)f< t> J±m«Jf«it#<^^<^ £ 
i !K ^0-«5i*36Slc»ttL, #ttt3B|^|*#^4 *r*6ttrt**L < J*iir**o 3 0 0 

ffi is tt £ KM y ^ y rtmft L > URb ffl £ ffl CDJfSS^T-r * * , 

[0 0 4 1] 

«l3y9^*±^fc-t*i(filWIS:fflv^»^tt % > (Ti) &o £ 

•f- > ? $.itztt lx ^ *f-*y (Ti) it, mmtfjxKit^ 

MM*m^&&&0*<0%<DWSEMtLXlt* mx^i (Ge) £^v>& £ itf*-? 
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-Ci&o ifc, 2 t LTljt7;V5-^A^V^i^, 1 3 t L-CT 

So l 3tt*— o»K3&»e>**WCabor<> iv^ts «S«Wi 1 2 fcSSi-S* 

mzMIRi- & Z t K £ t), T«Sm«l 5 *3 «fc ^El^Il 6^^ B H Hn a pK?r^*S-<*:^ 
tl^o 4S4£J1 1 3 Off^li 20~1000nm. * t < t± 20-90 nmt^Jo If 

tt* t ^T15:T"^*«lRll"**o £«b^> JP£7&*1 0 0 0 nm£®x.& t, mWj^m^^ 

, mmm 1 3 *mfe<D : i&mzs*?--> 7-? t lxh, 4 x-vf-yy*?*?^? 

[0 0 4 2] 

Sft, -?-<7)J¥£(i. Mx-ff 5 0 - 5 0 0 nm-C&So LT#^Pl5e(±^v^^ £ ( 

Au) , fi^ (P t) , (T i ) . T^-^A (A l ) > ^'JW (Mo) , 

n^Xr^ (W) & WffiEKfUfflStL&o fcrtfU ^-<7)*tK(i. i£-<D$-«^6 & & 

^ x. y *f- y 7*? <7 y Yz-v^-y if&^coy * Y V V 7 v 7 -*£#r^ 'J7ht "7^4- 
[0 0 4 3] 

6 mtT*'^ -7 A (A I N) . m^&§& (Z n 0) , flfc-fb* K5 V 

A (CdS) , (PT (PbTiOs) ) x f^l-»^il& (PZT ( 

Pb (Z r , Ti) Os ) ) % t*i!)m^hti2>o 3#t~A l Nli, 3*ttife045»j&Kri*i£ < 

mmtt-WBt UiLtv^, ^-<7)J¥£ti. 5 0 0-3 0 0 0 nmT-*£ 0 
[0 0 4 4] 

JB**«M$tL4o #KfcLI±, & (Au) , (P t) , (T i) % 7;v5-f 

A (Al) , *'J7T/ (Mo) > (W) „ (Ta) ^cW«C 

jttf5 0-5 0 0 nmt*4. BfrJe LT«> TS&m^l 

[0 0 4 5] 

[0 0 4 6] 

I»1^2 0«li> tf7*-*l 8*e>i9f>^it**AU ffitil 3tf 
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1 8MW*«lt4£i^5l?*4« 7* M/y^ h tt.x y > yWL<Dtt%K £ 
10 0 4 7] 

5tiH40X-X»fHiat?*ao 4fc. B6 (a) - (e) f±> ±BB# 2 «>^Jfe5§5B8tf>- 

jto*aftxs*ia5 fcra«*x-x»fiii-e^L}feKWBi"e*ao dtubcomnisv^Tfi, 

[0 0 4 8] 

**ikai#-c»±, ist&M^w 2 o *j§Mfti-*fc*©, tstt* 1 3 * mm&m 1 3 or 

V^o &®LT~mmfrh, tfT*-;V=gr^-r^^t LTti, ^oftlf (SFe) * 

^tffi^K9>fx?f->'^ SFe t7n>-C318 (C 4 F 8 ) 

l^De e p R I E Sc^aUS "C £ S 0 If 7*-/Hi*MMi 13©- 

ffl^^2 0 *1&J&i-Ztzi(><D^yr>ymffli*, » 1 ©ISffi^l^-Jt^tr L6$BiWf$*L* 
o 4 fc, i?f> ^SE^UiaS 13 4 "CiU^i" S t s 1 3 immb-x- y^-y^^fi 

z>fztb, mabm&m2 oco{igtitf7*-;n 8«t(ae>t\ littei 3©nc« 

[0 0 4 9] 

8(i|E!7<7)X-XIKfmiIl-e*^o £*L&<z>ElfciJV»-cW:, JJBEI 1 £ .fctfBI 2 fci$tt£« 
[0 0 5 0] 

aMUWBSRTIi, 1 1 l aft&IMI 1 2 fcjgjfcLfclfe, « 1 1 2_Lco 

«aaffl^M2 0fc*f"ifcLfc«:B±^ **#Sfe<o^!»«^J:&iy^->^JK5&«fillo 

>s&m/i 1 2 «£ t)m^m<&m 1 3 *^j«i-*o ^t, nt»i ottJitJi 1 2 <d±k 
iitraL-c. i 1 ©i6ig 1 2 tii^t«<oi 2 ©isi^^sgt^o :<oi2^i 

1 4 *3&j£-t*o i±t#i 1 6, tbwmi 5&zv t m2<DmiStm 12' ^ilt 

1 3 CO— g^lffit^) £ 9 KtfT*-^ 1 8 £l£&t> £ © e 7 * - /l" tf» <b 4*tt» 2S. 
WW ^ ^ f- > y-ir %>tz£>(D^- v^f-y FfaZmx-f & 0 Ml 3 ttttftUV l 2 HJt 

1 3 <D&&2tLtz&Mfc^yT>rmmmzmxztiz>tiibs mmmi 2imzjjfa<D 

y&3zmz t & »9 , m&m 1 3 cot*- bzftLW.1- & mm l 2 i:x7f>^ 

, $e>jc*^iRi^t^yf-^^$tL«5*», -ecoitt^:^ 1 3<Dm2m.mx$>*), mmm 
&m2 onwBEmi 3ifi&&2tifcm&£*<oTi;izfaw.LtemMMo&frizm2m£z 
tiZo m2<Dmmmi 2' kh, ^^^(o^m^Kx^^y^y^mma^mKomB 

m 1 2 £ 9 fc«v»afti(S^** >9> ^fMco^coMttffl^F^ 2 0 

[0 0 5 1] 
[0 0 5 2] 
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MxV^ * ^prtE 
[0 0 5 3] 

*%lx&l m&m,mmm&tt-te, s.m^mmt^<Dmmiz^ti^fiM^fifzmmt 

[0 0 5 4] 

«TEj|filW^±WfciWrffiTW*ffiOTMi:0®IBII"Htt2 0 nm~l 0 0 0 nm 
, 0iL<li2Onm~9O nm^iit^i i tz, ffrt L< it, Mm&Bm 

<D±mtmw>ffi.W)m&m<DT'mt<Dmmm-Z) t 5 o o nm~ 3 000 nm-e*aEEwsEtt7* 

[0 0 5 5] 

[£%*!] 
[0 0 5 6] 

[0 0 5 7] 

(mmm 1 ) 

[0 0 5 8] 

i"**?*>, )f$ 6 2 5 /1 m06'f>fS i <Jx;\OWIU, MM t t Tf»ffcv£K <£ 
>9J¥£ 2 0 0 0 nmCOS i 0 2 m*MfiuL tz&, S i «7J./vhlHfc7* h h Srjft* 

L> 1 1 C/7t ^ t I ittii <7) 'J 7 h t 7 - > IS I fco iOS i^i^£0±I 
OTKn DC7^hn^«^ifei:J:9, #\*EE0. 5 Pa, 3£#;bn&$: LO*#-tN 
^tt^i: LT 5 0 nmOT if^U^^, VvT. MW*«t*t?3a#««:ePJ>ni'* i 
fc«fc 9#4£Jf ^S^^K^*- WbL£o C^S i 7^^±WK, 7* h 

ho^ 7 0> #*EE0. 5 Pa, StM^t^ifrt, TWmMt L 

T$U 0 0 nmOMoJBfcJBJfcU ^7" 7 h mmWL*t*m : g$LZmut2> £ * <£ *> TSi$ 

, RJ&te^T** Yu>x/*y 19, £:#7EE0. 5Pa> WAr/N 2 =l 

/ 1 > ^K^«3 0 0 1 5 0 0 nm©A 1 NEIftiR*®*lfc, 

toffc^afcttffiLfcas&s-yf-^fcJ: A 1 NJE*#»«*B! 1^1"^ 
^^K^*- WfcLfco 7*hW77h£^JU ±35m^ffl^7 * Y ? 

«rfflv> % ffife<DMmz\si?7s h *'**->1tl,tz&L, DCvn h n>7;*y ^feici «5 
. ±»«ftt Ltf 5ft3 0 0 nmOMoi**jSLfc. £ <bK, V'JTs MWgftifi-C]B 



I±1SE# 2005-3009067 



#112 0 0 3-4 2 2 2 1 1 I 10/ 



C 1 2 tArOj|^S:ffiv^K5'fX7f>^t:J:5, mK^trtglfT*- 
^titti^MtSllii^^iyfV^Lfc^*), 0 2 /7XvpfT-l/y 

10 0 5 9] 

[0 0 6 0] 

K7Flrmt)X-$>t) , K t 2 = 6. 4%, Q= 1 2 5 0 ^F^fi 0 . l%"e&o*; 

[0 0 6 1] 
[«1] 





7**4 7s 






K t 2 (%) 


Q (-) 


(%) 


mm* 




(nm) 




( nm) 


RMS (nm) 


gffiflli 


81, 2 




S 102 


2 0 0 0 


T i 


5 0 


0.6 5 


6. 4 


12 5 0 


0. 1 


I?«J2 


Hi. 2 




S i O 2 


10 0 0 


T i 


5 0 


O. 6 0 


6. 2 


130 0 


0. 4 


SUM 3 


01* 2 


CVDft 


S i O 2 


30 0 0 


T i 


5 0 


0.9 5 


6. 5 


10 7 0 


0. 3 


JtttflM 


01, 2 




S i O 2 


5 OO 


T i 


5 0 


0. 5 0 


6. 2 


13 6 0 


2. 5 




Hi. 2 




S i 02 


2000 


T i 


2 0 


0.4 5 


6. 4 


110 0 


1. 0 j 




Hi* 2 




S i O 2 


2 0 0 0 


T i 


9 0 


0. 9 5 


6. 4 


13 10 


0. 4 


Mfi«7 


HI. 2 


tmtm 


S i O 2 


2 0 0 0 


T i 


5 0 0 


X. 5 0 
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